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(57)Abstract: 

PROBLiEM TO BE SOLVED: To provide a method for detecting a tilt 
of an optical disk, an optical pickup device and an optical disk 
device capable of detecting a radial tilt of a highly precise disk with 
simple constitution. 

SOLUTION: In the method for detecting the tilt of the optical disk, 
relative to reflected light from the optica! disk 7, a PP signal is 
generated by a subtracting arithmetic operation of a detecting signal 
from respective detectors A-D in the track traversing direction of a 
light spot, a moving quantity of an objective lens is detected by a 
sensor, a DPD signal is generated by a phase comparison of a 
detecting signal from respective detectors A-D in the direction 
orthogonal to the track traversing direction of the light spot, the tilt 
angle of the optical disk is detected by subtracting the PP signal 
and the sensor signal from the DPD signal, and whereby the radial 
tilt of the optical disk is properly controlled. 
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y ^L-<0^^t^ e» 0 . 0 5 u mSK-rnfeffiST P P 
[0 0 3 1] SSfl, *g|iacr)J^S8cD7tX4?^> hOfflCg 

7r.'f^^^'t(0. %7.itsvV<0'$m\zn^^'^PX:>^^ 

\z^^}i^\zmmz^>rt ^o\zx^p'D^^\t.^ lu^. 

^7.^vhtl^V'pyi?^L^(on±,\Z^^t 
^tCDPDfS-^f^O. 0 ^ tf^y) 0\Zf^^'t. %7.if--j 
hifiVyyi^^'b(D%±,t^^O. 0 2 u rngS-fn^^cfiC 
mr-QDP T>m^\tO tU^. Z,(D^0\Z. DPOft^CO 

JS'&t*, ys^o:>'^)\^v\z^^-ty^v hm\-^ppm 
^(Dm'^\z)t^^t,i)^f^K>A^^^^z.Lf^^t>t^^. 

[0 0 3 2] m?L\t. iSS6 5 0 nm. NA (Mum) 
0. 7 (D%^\f.yi?yv':f'^. x^X^iP^O. 6m 

m. Vyv^^y'^O , 8 MmT*^— iJ'fiTJ^^O . 5/zm 

fi^;feck^DPD«-^co-^n^*nco:^>'-tr^y haii#^ 
(Om^^l t-t^h. PPff^fr^O. 4 0, DPD^I-^ 
^^0. 0 9 tt^^. 
[0 0 3 3] fiEoT, v'>(yst7\Z'7VT)V'^)Vhf)^^^ 

^(Dmzm.ifi^\:^^. 'T^ys^(D^)vhm^^€\^^\^E 

<^ ^ m 1 3 ffl ^ -5 c it T ^ ^ o 
[0 0 3 4] m^\^. :^mm<DmmcD^i^T)i^)uh\z 
^'r^Fpm^tDFDm^(Dm^^tmx*h^. me 

\Z^Ltzm\t. y"^ 7s^(D'yzJ>T)V^)lh\Zl^^^PP 
{i^i:DPDm-^<Ol|C0|ISI{i^^Lfctj(DT^-i)o 0 
6jc::fel.iT, mWZ7Pi't'f^7^^<Dvi^T}V'^)\^htf^:k 

^<u^\z^nx. m.m^z7^^'tPPm^tl^PDm^<D 

X\t. DPDmn^m^^Xhyy^>^^:^^^1'X\^^^o 

[0 0 3 5] m7\t. :$imM<omm(Dn^mm'f^7^^ 
\z:fd\,'f^v'^ y.^^)\^h(om&^7n'tmx$>^o m7\z 
^-r^ou^my^y h^y? sx-x^rcn^^my"^ 
^m^-r^m-^. ^y.^^y h 7 of)^ibn^ti^DPDm 
nt. ^y.7f.y h7 of)^^m^n^ppfmt(om^^ 



[0 0 3 6] 0 8«, :^^mo:>mm(Dif)\^-Zfy'^7.i; 

\z:t^\i^^y'^ y.^9'ji^h<D^m^^-tmx$>^o ms\z 

^SOs S2t. X>#Xtr»;; hcoe^y h^J8 407 H 

U7.^si'f)^(bU^ifji-y^y'^y^i7\zn}^x. ^y^^ 

yhS S^m\^^X^J\^-:/B 3gB»J:0PPfi^$reiW 
7tX3j?^y h 8 5*^1^X7 KUXgBS IcfcODPD 

ffi^«rSiai*r^o ^Lx. ppmntDPum^om^ 

<D=^.)v h ^^m-r ^ z t ii^xt^o 

[0 0 3 7] 0 9fi, :^^m(^^m<Oy>\^^)V-yy' 

m 9 t^^-r cfc p ^ > H 9 5 4 
$8«^^IB^-r-5fB^gB9 0, 9 3<hX>zt^XCDhf^;/ h 
a?iJ9 6CD7H1/XSPA9 1, B 9 2 ^ > F^;U 

K9 5<£:fB^^fct^S^*r^^^, ^XTl^^y M 0 0;i)^ 
h^*;/^:? (1) 9 7 (07 Y^UyUB^ 2^m^\^rz.L^ 
ODPDH-^BLl/PPff^ { (A + D) - (B + C) ) 

^;^mbT, ppm^tDPDm^(Dm^^m^^zt 

\Z^Ki^^\^yt7Ty^\zn^^yr-(y^(0'^)\^V^^ 

H^-r yii^y V I 0 Ot^Vpy^ (2) 9 8(7) 
7 KUX?$A9 1 ^3liabfc^^c7)DPD{t^Rt;P P 
il^ { (A + D) - (B + C) } ^^ajLT, PP{i-^ 
tDP Dft^c^M^eitB-r S t p tf 7 

[0 0 3 8] ±aiU;^*^Jfgco^^tc43i^Tt^, PPfi 
#i:DPDm#^cDll^*«e)^c:i(cJ:0, "f^y^o 
=y z^TJl^JV h ^grS^ajt" S0^JfCO l^TSi0>g bfco 

[0 0 3 9] ^y"^ y^mm\z:io^i^^m'^n^m 
mt. ^T(o^o\znt>ti^. -y— 3}^iEigsc^xfcf>K;i/ 

H<tDlHlS^n^7t5='^ 7.^:7 7 frC7^^^(^7t^tf>;/^7 
y':f^^^U—1f—\i'-I:.:^^mJi^tl^o mT^LUl^^yTt 

-t)y^-7fi^\z^r)mm^n^y^-tiy'^-^-^^ 
(Dmmm^ ^ 7 > ^^tc 0 l TTt^^^^T)^^ tf 

7 2 $il7 ^ X-:^' (0 h ^ + a-l- ;UJC W 
llDbT. 7^^:jLX.-i$^f)^h^yi;^:^l^\Z^W)l^X^^^ 
t^. ^y"^ y^ 7:^^ib(7)^Mmz^0^^m<py^h 
"f^y-^^X 3:6^^><$tH<I-^:^^^ai$n^. 

[0 0 4 0] ^-a^^mzx^r^^^^ntzVyy^y^ 
X ^ " fg^ idi7 > J: 0 $ nx h 7 V 4^ > y 7 i7 

y:/<D 2^7 ^ ^ ^.X.-i^ (D h ^ y ^> ^Zi^ Mzmn 
[0 0 4 1 ] ^^m(0^^}:^y^7y^^Z:ii^^X 

m^i^>x\t. mmii^mi^rz2m7^^D.x.-'S^ 
\zj:oy^-:^yy5\^ i^y"-^ y^ 7 \zmm^rz\tmm 



(8) 
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^mv. ::n\z^ou-'^-\i-A\z^^mm^m^m 

[0 0 4 3] 3^i:*5, RF7>7'fl7t'r^Xi7 7;&^e.<D5 

a. 

[0 0 4 4] CldT, 2|5:^jSfiOJ^^JC:fel/iT«, 

[0 0 4 5] ^fc, n>hD-;i/gptt. RF7>::?^:6^e> 
^7)RF^i-^^cS':p*l^T1:^-^}^IHIssl3M^©J^alfI■^. i^-- 

[0 0 4 6] ^fc, x-<x^^;i/h^m<Di*{^t^, 
1^ 7 3&^^g (D3f ^ttS }f A ;^ tii^c d ^ ^ SgiSf ^ ^ , 

7 ^ - X 3 -f J: 0 7 X lt-3j^7&^fT:bn 
[0 0 4 7] n>ha-;i'gBt^. ^-<X^c7)^>^7;U^ 

T-^ ^ A'-Dt!?^ e> <7)e^mm^^ffl V^T P P ffl^ D P 
DfS-^^^^b, PPm^(i:DPDfg^(^)M^?S^L 

[0 0 4 8] n>hD-;i/gl5fi. it-4^(plS§cD5^;i/h^ 

[0 0 4 9] 5='><X^CD^v7;i/^;bhoeitBO 
-yH) t-^'lZctO. 7tx>rXi:7 7<0|pjefC|5liSILT7t 

-^-j^\z^^mM&.m^m:kyt7'^ 7.^ 7 coii^i^::^[$i 



[0 0 5 0] *^sficD?^sgco3t7'^x^Me«iai::^ffi 

^^^T^y^cfelC, 3tX#u/ hJ3^*-r'i)7tx-i' X^J7 7C0 

7tX:4?^> h 2 77i^e,c^SI^3fetC*tbT. 5tX#*yh2 7 

^<7)M@Si@J; 1 co«-^<h UTO P Pfi^*^^ 
7tX7}?'> h2 7coh^tyi:7«»T:^[^Ru:h^^yii7« 

<D{4*aJt*Jc}: 2 LT(7)D P D©-^$4fi£ 

L> mi<7)(i^ci:^2c^«^a:OM5^?^»M^5R*. S 

W.2(J:>m^o^^•^i^^^z.t.\z^^^mmz. 

7 y'f\zM'r^^y' ^ Ts^ 0)y hnm^^ 

xyt^\fy{77y':^^rz\ty'^7.^(0m^^mJE'r^m 

yt^^y^7y^^rz\tyty'^7.^^mmuf^m\z 

[0 0 5 1] ^Tz. *^SSO?^^<05tx^X^<«#«ltb 

^\zn\^x. ^7^-yh7 Q^m^^xmmomm^^ 

xcoppm^t. m2(Dmmii^x<DDFDm^t(Dm 

^^ih'r^'r^^o\zLrz(Dx% ^m\:^y bmxx^fz 

^m^mBR^mmzfrvzitfi^x^^. 
[0 0 5 2] ^tz. :^mm(Dmmo>^y'^7.^m^miti 

y^mt. ^)v-:/8 3\z<D3^mn^mmx^^tmus 

0. 8 2 x>3}^X<^)t::y h?iJ8 407 H UXSBS 1 
ti^^U^yty'^i 7s^\zm^X. 5tX7}?.:/ h8 5$ffll^T 

COli^tbTOPPji-^^^tHL. 7HUXgR8 1cfcO 

m 2 (Ojf^i: UTcoD p Dmn^^itit^^v \zvrz<D 
x\ ^ji-^fizco^mmmn^Bmr^t^m^t. x> 

^X\fy h(D\:^y hm<D7 H UXgB;^^ b T^cC^ 

\znoct-/)^x^^o 

[0 0 5 3] ^fz. ^^m<Dmm<D^y'^ ^^rn^^m 
:^mt. ^>\^9 5t^)i-:f9 4o:>m:^\zmn^t^m 

T^^iB®S|59 0. 9 3<i:, X>/PXCD tT y h^J 9 6 <0 
7KUXgPA9 1. B 9 2 7!>^'^;^ct^7tx><X^II^^U 

T, 9t7s^y h 1 0 0 (o^^m^^xmnm^mn^'^fT 

Vt^. m^h^y^<Dmi<07 \'l^7.&tVX<07}^ 

UXSBA9 1 ^mmi^rzt^(of^2(DmmiLX(ODP 
DiBn^j:.z^m 1 (Dmnt lx<d p pm ^co^^ic^bv^ 

-57^X4^-7 h 1 0 0<7)P P<f^ { (A + D) - (B + 
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c) 1 ^mmv. ml<Dm^tm2(Dm^t(Dm^^lti 

m<Dmmt±mLrz^.^^^m't^ z.t:^^xt^o 

[0 0 5 5] PPfi^ ('yyT.^^y hZ/yi^^yjUm 

\mmu>xty:thy'y'C7ir<Di^mmmzw\^^^ 
yiiy hm^f)^%^'r^zitf)m^nx\^^^. m^^t. 

ir^y hf)^^\:^y>>7)v^juhmm(ommf)^:k^\zmt>^ 

[0 0 5 6] titoT. ^(OXotim'^\tm4j^^f)^m-:>X 

^:ty±y hf)^^i:'U^^J^O\ZM^U>7:ty'^^^(D 

m&^%m'r^:^\ ^rz\tm'L-\zxom^i-rz:tyizy 
[0 0 5 7] ^:ix. :^mm(Dmm\zi^^^x\t. m^b^ 

[0 0 5 8] mi o\z:^mm(Dmm\z%^^^}:^y^T 
y'f<Dm^^7r:'i'o mi ofw^fei^T, nmv>xi o i 
\tm^<o^^'^(r>:fj\^^ii^m-^^z.t\z^K> Vyy^y^ 
mi^^ffvo nmu>xi o i\t%^^uyC7 1 osi^ 
\zwi»^nftm7}^\^f^\^^7^^:^:^-^\z's^K^^nib 

t\\ :i<Dy^^:2.j:^-^\ZJ:0h^y^>^1j\^\z^m 

^•frbn^o m^uyxi o i t^y^:7^:ax-^(ij:o 
[0 0 5 9] "^Tz. n^i^yxi 0 i(DW]^\t^.^.±i> 

1t 1 0 3T^ttl^n^. Ell 0fC4:iliTfi4»,^ii>tl-l 
0 3«7t^:/P'y^ 1 0 8±fcKtt^nTl/^S« 
[0 0 6 0] *r4^|U>x*l 0 1 VX^^r^Ts^ I 0 2<7)<i 

^i:^tz;S:;i;T. ^rz\^^^'Xuy^ i o sc^^Kfcj^^i; 

[0 0 6 1] Vyy^z^^mv^\z^y).n^vyxi^ 
ihy^ v^T-^^ 1 1 ^(r>^nms.MLmmm^^m 

c:ni;:#(.^, EI12B, CtC^-rj:^(C7;t h7^7=• 
^^^ l l 4±(D3t:^#*y hffi©t>^JftL, ppfi^si 

\zz.m^m\z^^o^y^y Vif^^x:.^. 

[0 0 6 2] 4',^ir>-t^ 1 0 zt^^(ovyX'yy hfiS 



;^t^o c:0;?h>^-t^> has 3fj;4'.^-fe>i:M 0 3;5?^e>0 

^tB<i^-es>^U'>x>'7 has 2 leftist* -^coT. p 

P(g^S 1 j5^e.:i-:7-fe^;/ has 3^®gS§l 0 6TiSfi[ 
-r^C^ICiO, PPfi^S 1 f3^^n^±^Eb;^c:t7 
■fe^V hfi^^?XD^.^. ^;Uh^»<h**CDh'^u/^> 

^^x ^ - ,h cofn^fi^j' s 4 0 mr c: <h ^^T^ 

[0 0 6 3] ili^Sgl 0 7l3J:f9DPD^-^S 5*^^± 

^ufcfpfiE^^s 4^aij^-rti«^>^7;u^;uhit^s 6 
o^^#^ci>o^T^, ^mm^^^oz,t.u<. DP 

Dfi-^S 5;!)^^PP^t^S 1 t.^i^^y^l 0 3f)^i^C0 
^mmn(D&i^ib^:it\zJ:r). ^m^z^^^^y^ 
T y X\zn-^^9t'f^ X{?0^y z^r)V^)V h ^l«*«ltti 
t^Z.hf)^X^^. 

[0 0 6 4] SeoT. yl>T)V^)Vh^'"^^m\^^X% 
^\iy^Ty'X^rz\ty'^7.^(Om'^^miE't^m'^. 
%^\iyOyy ^^mmunmzWEt^ C tit^X^ 

^. 

[0 0 6 5] ^Tz. :^mm(Dmm<Dyt^\::y^7y'Xm 
t\z^o. mm^tmL. ^rz\mm^n^r^rz6b 

\Z. ^y.:^y h\zMt^^y'^ y^^<Dm^f^<D^m^f7 
yyt^h:yC^7y'X^m\z^\^^X. 3tx >f X ^ e» <os 

mmzidLx. ^7.yf^yh(Dh^y^m.m:^\^(D^m^ 
ytm^^(D^mm^(Dunmw^omi (omn^±^ 

^y.7f.yh(Ohyy^mWi^\^lSLZShyy^mWi:& 

(Dm^^(omm^nvz.t\z^r)m^fk^mm-r^m^ 

^mih^t. m^mzmcx±Byty.:^^y h^zM-t^^ 

\zvrz(Dx\ {^mmm^ny:itt^<. mKomntm 

2(DiE^(Dm^:^i5b^Z.t\ZJ:D^m^\Z. %^\iyO 
7 y X\zn't^%'T^ X^(D^iyY)U^Jl h ^m^^iti 
-t^ZLt^^Xt^CDX. "^i^TJi^^JUh^—^r-^m^^X 
yt^\^y^7y'X^fz\t9^X^(Dm^^miEt^m 

%^\^y y'X^rz\t^y'^ y.^ ^mmu^m\z 
m^r^z.htAx^^L^\z. ^>?7;u^;i/h-t>it- 

ifi^mtf^^(DX\ ^^}^y^7y'X^^mit't^Zit 
[0 0 6 6] ^Tz. '^mm(Dmm(D^^\:fy^7yX 

\ts ^j^.±>'^^m^'t^:it\z^O. m*L^(0:k^\.^y'^ 
7s ^ \iy^7y y<Diit¥*#ttcoS^ t:: t)**l5 pffiE 
^L, *ISfi<^v7;P5^>lUh^«^!±|-r-5C:(i:7&^T^ 

[0 0 6 7] ^tz. *lli£c^J^§ic7)7tx^Xi?'^®Ji. 
Ttx 7s ^±\Z^^ \iy^7y ^XXZ^ ^ U-if-XTp y 

¥^^-^^tz^\Z. %7ifs^:;V\zn^^%9^7Cf(n^^ 



(10) 
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X J' ©M^ft o^tti*ff 5 ;i t ic J: 0 is^ft s:«ia-r « 

[0 0 6 8] *>t. :^mm(Dmm0^y'^7.i7mmi-i. 

[0 0 6 9] *rc. 2|i:*JSWJ^Ji031£x-<Xi;gl®«. 
01 1 lr^-rJ;-5»', 7fei^:/a->5' l 1 2±tc*5t.iT. 
*ftll'>Xl 0 9 i:%^y'y-i7i' 1 1 1 ©I8*f6«)/j:fig 
**H3t$n, X^-f H«l«l 1 3*fflViTJfe#:/D-:;i' 

1 1 2±W^i^^X'ih-ryV7)V:^\^\z^W)-^^^. 

ffl V) TtK^ tf iJ' T -i- T'S fc tt^ W 7. i7 €r S: ^filE-r 

■^-■fyi^^ t,ts.:h ©T-. fcf V ^7 v T'Sr/hSft: b, 

[0 0 7 0] /j:*3. ±aibfc*llifi©Jg§gT-fi, Ttx-r 
y^{7mm<Dyz^7)i'^)l'b<0^m\zmm-ri>m<r>^'S:7F: 

ilM tr jgffl LT t) J: l/i c: t tt l^J *T I'i. 
[0 0 7 1] 

X-<X5'±IC. 3t^e-;/i/7-;/y»::^07t;^i»?> 



0^1©«^S4fiEb. ±^^7,:^^yh<Ohyypmm 

*^e.©«iai{i^©effllt«J:0B2©fi^*4fiEU, ± 

IBm 1 ©fi^tiiam 2 ©(i^t©ll»SlgMS:*J«), 
±IBM^^S^gffllca^'liT±IE3fe7^^X^©(®#ft©^ 

©^vTJl/^^JPhASi&^aif ?)Cli:*^T^-5)©-X:, 5 
v7;U5^;U h-y— 5j<€:ffl^iT7t^tf i7 7 -y 
-^;^^©M#S-«iE-r :)t^bf-;/i'7 .y 

[0 0 7 2] ^fc. *^Hj«>tx-YXi7M#^ai:5ffi 

±iitC:fe^iT, ±IB®l©(g#ttPP ('7>7.5j?-y 

h©^ani-§-*^e.tt?>n^DPD (5^w 7t U'Vxv;!' 
\zis!mmnm^^wn^^ c < t'-t xi7^;i/ h ©^BIU} 

[0 0 7 3] *^?g©3tx'fXi'<S#MtB:&te 

3t7^-<Xi7±lc. >t^tlL'>X&Sttfc7fe^tf-;/5'7 

isiiu, ^rz\mm^m±-r^rzii>\z, ±iB^7.Ji^-yh 

\zMVX. ±te7fcx*t?y h©h7yi7^t{(r:&|6]©^^fiJS 
3tgB** e. ©Mffifi^^iS^i^SE-r s c: t fc J: 0 m 1 ©(g 
#*5fe^b. ±IB3tX^v h©^7•y^'«W::^l«lRt/h 
5' i?eill^;5f6)iB32t-5:^[6]©»SiJS^a5*^ (D^tii 
M-^©<4ieJteitcJ;0^2©{I^<£^fi£L. ±fB*f^U 

>x© h y y{fmm:^f^ommz^^\:^rcm 3 ©^i^srst 

fiKL. ±fB^l©fi^7!;lg±tB^3©fi^©?ll#*Slgt' 
S-paiT±IB3tX'< 7. <Dm^^<Dl^m^'fT p J; p t b 
^c©T. <l/£,>©;*c^t,i3fca'-<X>7«?lC*fbT=bit9S©M 

i^x-f h<Dmtii'S:m^s.-z>mmzn ^ 
[0 0 7 4] Sfc, *^B^®jtx'«'Xi7«#^tb:&ffi 

IBgib, Sit(i1t$S^Pi±-r-5;t*lc. ±tB7¥:X:}?-v h 
lc«-r'5±8E7t7''f 7,i'©{S#^l©«llli^tT-57tX'< X 

»c*fbT, ±tB^;3;5i?y h©h5 >^tSK)T::5[*]©^^f]g 
TtssA^ ^. ©-fefetiim^ <£igi»iSE£-r c t ic J: 0 ^ 1 ©m 



(II) 
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>X t ±Sa»i'J§3tSi5 1 ©«jk*fiBM«^*<-« t >a: * i 

olzhy-yi' Oih^y^y i/mv^^m^tf/)^ 

7. ^ mzia LX ^0) ^^^y" 7.^^)1 h(D^tii'&m 

[0 0 7 5] ^^Hjro^x-^ xi'M^^tB;*!* 
7. If -y h ^J© 7 K U7. e /j: -5 ±137^7^-1' X i7 (cM 

^XgB<k 0 ±1511 2 cofg^^&SIUlTS J; 3 L- fe<OT% 

i7jc*3V»T. x-fXi^^^JPhcDi^aiS^afi-r^fll^lcff 

■5 :i t /i^T ^ t P #-r -5 . 
[0 0 7 6] *^iq<0^#bf';/i'7-;/ySB«, 
^7'-<X5'±(cU-if-X7p-:/ K*MS*-rsc:t(cJ: 
0. ItaiSffigib, *fctt1t«*^4-r«./tii6(c. ±tE 
^feXT}^-;/ ht:*f-rs±i35t5^-<-X^©«$:ftW^Ul^ff 
^^^tf-y^7>;/>'^afC*3tiT. ±tB7t7'^Xi/*>e, . 

±te5tX4?-v h©h7-yi7#^:^[p]5;t/h7 
■^©tefflitiS!J:0^2©M^**^L, ±ffi^ 1 ©M^ 

t±iBm2©fi-^t©M^^igSEM^*ie). ±f5ii^^?g^ 

ll»CSo*(.»T±f27ta'-< Xi7©jl$^|©^tt5<&fT5 Cli: 
l-J;0±I2<«^^l*«imt-S<l^ft«^aigBt. ±IE<i# 

:ftlC)£CT±ie7tX7}^->' MC*ff -5±t2^x-f Xi7©M 

{»F^I^M*fT5Clt;U<, ^l©{i^<h^2©<f^©ll 
S*«>-5;:tf::J:t)ii!)«)lC. 3t^tf!yi'7-;/yic5t*-r 

sj^x-r X 5- ©^ >'7;P5";H- ^K^^tii-r -5 c: t^^T 

#-i)©T, 7v'7;U5^;H-y— 5}?S:ffl(.iT^#tf->'i'7 
>>:7'*fc«x-i'Xi7©<l$*lijE-rs«^. 3t^tf-;/i7 
7 ZT^rzlt^y"^ 7.i^ ^MmfiMmizmiE-r^ Cti!)i 
T^-5<?:*|-. 5v7;i'5^JUh-b>-9— *<^^<*:/i-5© 
-C. tf i7 7 y Zf^'hrnitr^} C i: *^T-€r * t 5 

[0 0 7 7] *fc. *5SBJ©7t^tr-;/^7-;'7'i^gSli. 
3t7^-< X i7 ±lz U— tf-X # v h ^^SSW-r -5 C t tc J; 

0. fsifi^&tasib. ±rz\m^^m^^^tciit>\z. ±12 

7tX*-y MC>tt-r-&±S53K7'-<Xi7©<g€rft©«iaj*fr 

>x'*^itfc7t^tr-> 7 -/ustcfciiT. 
±te3t7'-<xi'A^6©RW3tJc«bT. ±ie?exji?-;/ h 



© h 7 5; i'«i»r:»|6l©»f'JS3t»*^ &©eiai«^©M^ 
S^ICcfc on 1 ©{t^*4fig-r?>m 1 S^^fie^gi:, 

|6jtIt5!-r«.;&|6]©»t!l§3tSSA^6.©«ia31i^©i4fflJt 
IS.ki3^2©{i^54fie-r ^m2{i^^fi£^e<l:, ±12 
U>X<D h V y i7«»f;5[6)©^filcC^ i;fcn 3 ©ffi 
^*Sfe^-r^m3m^5fefi£#St. ±Em©<i^7bM 

±82^ 3 ©(i^*t»g-r2.?Rac^isri, ±i2SiS[fitica 

o*ViT±f2^7'<X ^ ©<S# A ©am 3 C t IC J: t) 
±f2il#^^^e^aT-5<S#^attlg6i. ±!2M#^(c;£: 
i;T±l27tX7j?-;/ MCjy-r-5±l2^5'^ Xi7©M^^© 
ffiiE*fT^«iEffl5t*{l;^S©T. 7v7;i/^JH-tJ— 
3}^ V^Tjt^ fcf ^7 7 «x ^' X ^ ©<i# Srffi 

ii'D©;*:€t»Jtx'f X^'^^^bTt). 3t 

^MyfpTv -f^itxt'jt'f'iT.f^mMunmzms.-t 

[0 0 7 8] Sfc, *Siig©7t7^vf Xi7^Btt, 7^7^ -< 

7.C>±iZ^^i^y!7 7y-:^\Z^K)U-'if-Xi^'y h^m 
4fc»e>»C. ±i23^X7j^«> h»C^*-r*±i23tx-f Xi7©ffi 

^^©^Itb^ff S>7t7^.'<Xi7g®(C*5l.iT, ±fB3tX3j? 

■y h©h7>>i'ei»f;5rS]©:«-i'J§^gl5*^e.©MtiHf-^© 
mwmMizj:r)m 1 (nmn^^^t^m 1 ^^^^k^^k 

±S^X:l?5/ H©h7-yi'Si»f:5l6]SlXh7yi'ei 

»f??iS]tit3?f -5::5isi©^^fi]§3tgs*>&©a/tiff^©fi: 

ffiit^CJ;i9n2©{i^$^^-r-5m2fi^4^^IS 
t. ±l2Ml©<S^t±fBn2©m#i:©g^^«^ffi$ 

±i2ig|^i-«s:isicS-rJ^iT±i23t7'^xi7©«ir 
^©Mffi^fTp c iic J: o±f2M*^i€:am-rsii#ft 

atbglSi:. ±t2{S€-:fttCJSUT±B23tX>J?y hH*fr-5 
±E3tX'<' Xi'©i®€r^l©^iESrff ^aiESBi: «fflA-5 
©T. 7>'7>'Pf";Ph-tJ— 3j^^ffll'iT7t^t:->5'7-yy 
*fc«x-<Xi7©<8#SttiE-r^^-&, 3t1itr-y5'7-y 
Xi7 ^g)i/j;^^{CffiIE-r«> d <i:*iT-# 

[0 0 7 9] ^f^g^w^tT^wxi^gga. %=f'< 

Xi7±IC^^fcfu/i7 7 .y/(cj;0 U—lf-Xif?-;/ h€:Bi 

±t27tX3i^-;/ h-lC?^}T-5±l23tX'CXi7©jS 
#A©«IUl<&fT^3t5'-<Xi7^B»c^liT. ±Kit^kr 
y^7 v :/t*ffl^fiSBS(S*^EIS ^ nfcS:** >X*<k^^ 
fiJ^Ttge^^tL-. ±t27fex;j?y h©h7-vi7«^:^[6]© 
i^fiJS?tSP*>^©«ll±5<i^©Mit8im»CJ:Om 1 ©€^ 
S:±fi)c-r4mie^^fi£¥St. ±l23tX;S-y h©h7 
•y 5'1SIBff:5(S]Jitf h 5 -y ^gt^:5l*]<*:il5!T-5:5lfil©» 
f J§7feS6A» t> ©*fetlHt^©<atilt3g{lc J; 0^2 ©m^ S: 
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\z. ^z^yju^)]^h-t>D-'f)^^wtu^<o'c. 3t^tf 

[0 0 8 0] ^fc. *%Bj03t7^<x^^®J5. ^ty"^ 

7.^±\z^^\^y^Ty'y\z^r)U—^-7.'if^y h^M 

mi^^mf)'^iba^^mmn<Dmwmw\z^om 1 com^ 

m^^m^^(o^thm^(oiSLm)tmz^r)m2(Dmn^ 

^^mwm\zmr:^\^^r±i^^y'^ <Dm^^<D^iti^ 
noct\zjiO±tm^^^^m'r^m^M^ai^t. 

±mm^M\Z^^CX±$^^:^^y h\zM^^±Byty'^ 

^it^^W)^mt^m^^<DX\ yi^T)[^^J\^h'^-t^ 

^m^^X^^\^y^7y':f^rc\:i.y'^ 7.^<om^^^lE 
r^^^. m'\j^(^:k^^^yty'^:^^^mmi^X^. 

fji^<DX. yt^\^y^7y:/^^mitV. ^y'^CTs^m 

[m2] ^mm(omm(Dv'^v-^^/ti^->t7.^^yh 
[114] :^^m<ommo^7.:^^y h(ow:m\z^r^p P 



ims] :^mm(omm(D^7.^y h(DiiLm\zM'r^DP 
me] :^mm<omm0vi^7)i'^)ih\zMr^ppm 

^ (h D P D ^ CO M ^ ^ T S> ^ o 

[0 7] :^mmomm(om±^my'^ Ts^iz^n^y'-f 

[0 8] ^nmOJ&m<D^JV-':fy'4 7.^\Z:h»^y'^ 

[m9] ^mm<oj&m<Dy>\^^)\y-':ry'^xc^\z^\fi 
^y"^ 7s^^)Vh(Dmm^^^mx$>^. 
imi 01 :^mm(omm(o^.^±>D-im^^rzyt^\:^y 

^Ty:/^9jkirmx$>^o 

[011] ^mm(Oj&m<o-mmo<D^^\:^y^7yzf 

^ ^ ± -r CO ^ ffij ^ ^ -r 0 T ^ o 
[01 3] m(DDPDm^<o^^^^rmx$>^o 
mn<omm] 

1 l/-1f-. 2 nU;<-:$^U>X> 3 7i- 

^yjXi:., 5 tf-A7.y»J^;/r$^-l. 6 

U>X, 7 y'^CX^. 8 tf-AXT'U 

2, 9 it-^^m^^tb.^. 10 RFM-^^HJ 

IS. 11 m^\y>X. 12 v;i/^U>X. 13 

yyt hy^^y-^i^. 23 "f^y-^^K. 24- 

•••'7^^7^^3^B> 2 5 f^'r^^C. 2 6 x^f 

7^i:7^D, 2 7 t^Xifsyhl^ 3 2, 3 3 tm 

4 4 A, 4 4B, 4 4C, 4 4D ^ftSjeS, 4 

5A, 45B. 45C, 45D 21B{fclHlK. 46. 

4 7 fifflJtKlHlK, 4 8, 4 9 LPF. 5 0- 

-tm^. 5 1 7 0 ^Tsif^yV. 7 3- 

•••tr';/h^J, 8 0, 8 2 fE^SB, 8 1 7 K 

SB, 8 3 8 4 fcfu/h^J. 8 5 % 

7.it^yV. 9 0, 9 3 IB^SB. 9 1 THU^^gS 

A, 9 2 TKUXgPB. 9 4 i^^Ji/-^, 9 5- 

•••^>h\ 9 6 \LyVn. 9 7 hyy^l. 9 

8 h ^ 2 . 9 9 hyy^ 3. 10 0 5t 

101 nm\y>X. 102 y^^:^ 

103 4'.^.-tr>1t. 104 7>^. 10 

6, 107 mnm. 108 ^^:fay^. 10 

9 m^\^yx. 1 1 0 t'^x^. 1 1 1 X 

^y"^^. 112 ^^^D^:/^. 113 X^-Y 

KWS. 2 0 0. 2 0 1 iD#S§. 2 0 2. 2 0 3- 

-^{bS. 2 0 4. 2 0 5 2\mtm^. 2 0 6 

effilti^lElgg. 2 0 7. 2 0 8 LPF, 2 0 9 

mw-m> 2 1 0 is^. 



(13) 



2001-307359 



2a ^V'VX 




[1^2] 



(Radial) I^TRl 



26 tJ'D 

23 y^HT-^^A 



27 h 




(Tangential) :;fe'r^ 



24 x-^x^'t^B 



25 ^>(T^^C 



(15) 



4*M2 001-307359 



[04} 



15r 




-1.5 L 1 1 , 1 , , , , 

-0.4 -a3 -0.2 -oil 0 ai a? 0l3 0.4 



1.5 r 




-1.5 > < > 1 1 1 » » 1 

-a4 -0.3 -a2 -ai o ai a2 a3 0.4 



(16) 



001-307359 



me} 




-1 -0.5 0 0.5 



1.5 



17] 




) CZ) c=> 

70 at^'if-'' KDPDii^) 



<#BB2 001-307359 



[^8} 

83 ^ii'-:/ B^tJyhJj 




VF//^/////l O O O OIZZZZZZZ22Z3 
K^^^r-^^WI CUD ^ OeZZZZZZZZZ] 

V////////A o ozzzzzzzzza 

85 3tA5jf V KDPD<i^) 



80 SMS B1^^'I^-^S 82£M(0 



[09] 



97., ,,,_ r777r71 O.O^0^^gZZ2ZZ3 



99^9 3 — - - O (^^ - O- 



y////A o o QQq o qEZZZZZI 

7 ~T ~7 ~~? — 



(18) 



#M 2001-307359 



mi 01 



S2 W'V'XV^ hi 



102 



101 



104rv:/ 



S3 Yi 
106 




108 



[nil] 



/1' 



111 f'Cr^^ 

\ 



110 ^-f;^^' 



109 



I \ I'"! \ 



13 K«« 



J-J. 



112 ^f^-yif 



(19) 



2 .0 01-307359 



@1 2] 

B 






113] 



zoo HUM 



202 204 



23 



26' 
25' 



'•24 



201 mm 



203 

_L_ 



205 



2fi{b 



206 207 



209 num 



f-C 




L PF 

"T" 

208 



210 



F^^ — A(#%) 501)8 AA03 AAI3 AA14 BAOl BB02 
CA23 CD04 CF06 CG02 DC03 
5D119 AA03 AA28 BAOl DAOl DA05 
EAOl JA43 KA19 KA24 



